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(57) Abstract: 

PROBLEM TO BE SOLVED: To obtain an antibacterial 
agent excellent in heat resistance and safety and 
capable of producing a lasting antibacterial effect by 
incorporating a metallic complex-contg. hyd rota I cite 
compd. as an effective component. 

SOLUTION: The metallic complex-contg. hydrctalcite 
compd. represented by formula I is obtd. by adsorbing 
and carrying 0,1-50 wt.% anionic metallic complex 
represented by formula III between layers of a 
hydrotalcite compd. represented by formual II having 
anion exchange ability. The antibacterial agent contains 
1-100 wt.% of the metallic complex-contg. hydrotalcite 
compd. as an effective compd. The antibacterial resin 
compsn. contains 0.01-10 wt.% of the compd. The 
antibacterial coating material compsn. contains 0.01-20 
wt.% of the compd. In the formula II, M^* is a divalent 
cation; M^"" is a trivalent cation; 0.16^x^0.33; y>0; 
and n^l. In the formula 111, Y is a monovalent Ag ion, 
a divalent Cu ion or a divalent Zn ion; Z is an anion of 
condensed phosphoric acid; a_1; b^l; c^l; and each of 
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(74) A 


#1!± 3iJ? (^1=6) 



(57) [^ii^jl 

m^^m ^(1) : 

Utl] CM'V.M'*. (OH) C (Y) / 

- (Z) .] yH, O 

C^tf. M"^Xxm"\m^ 3S;(2): C (Y) ^ 

- (Z) e] -«r=^;^-i^'ffi^JSSg^Sr*b. YttM-r 

b. ISc Sr*-r„ mb. a.b.cttS»-CfcSo 0. 16^ x 
^0.33, y>0-ei)5] -e^$tT.5:&jR^<*:-^*W K 




(2) 

1 

[{kii [M^-xM^ (oh) j c (y) ^ 

- (Z) .] --v. - yUiO 
V, 3S;(2) : 

[^1:2] C (Y) (Z) J - 

^SS<D«@'<:^V*fc«21ffi<Offi#&'f ;t^'Sr:^b, Zfiffi-g- 
y ^'^COIS^ U ISa. l^b. 1 ^ c 10 

mb, a. b*5J;t;«c«S|gi:-efcSo *fc> 0. 1 
6^xS0. 3 3, y>0-efc5. ] -^^^tb-S^^Jg^ 
flJ-^^fr^^-r Kn^r/Wf-^r hDSfb-^i^o 
[ft*:3j2] ^(lA) : 

Ut 3 ] [M'*i-x M'^ (OH) J''- [Y-Z] 
•■:■/.• y H, O 

i^, ^(2A) : 
UtA] CY-Z] •- 

»T-;^>"l4^Jg^#:Sr*U Y|*l'(ffi<0«-r;^>, 2 20 
ffi(?5^-1';*->*fc{i2'(ffiOM#&'f :^>Sr*b. ZttSI-^ 

|gcT?S)5o 0. 162x^0. 33, y>0-efc 

[ft*«4l ^-g-y i^^<0^^;*-V, C1-. B 

r", NO,-, C104\ CO,^, PO, 30 

lit 7 J 1 ~ 4 ©V ^-f n*>{c|E^(D^JgSg#: 

[000 1] 
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[0 0 0 21 

- 1 6 1 4 0 9-^<2r«{c«, ht^^ffittSrWi- 

b T iS V ^^^14 -5 CD S . 
[0 0 0 3] 

(Ag') :^m.7i(.h^\^\-imt^=-f\^mmm\z.^ 

*i^■5:fi^'f:4-> (CI ) iriJSS^&Lrii'fb^ (Ag 
CI) Sr^^L, iw:te^t;^ds^^f^lcj:ij|^^{c^fe 

[0004] — J. Antibact. Antifung. Agents Vol. 2 
1, Nolo. PP543-548. 1993 [Ag (S2O,) J 

"-"-e*sti.5r=;*->'tt^^^->y 
^-fk-^i^d^ t> -5 3 — 7^ >f >- ^^S^M-e =1 — 7^ ><• >' ^ u 

[0 0 0 5] ^r-e, *^M«»Be*Jtt, iSSII^)|sfSr^^ 
Litm^comM (iiSffSfttt, ^^14^<cif) ^«/j:prt/£ 

[0 0 0 6] 

^(1) : 
[0 0 0 7] 

[fbsi tM^.,M^ (oh),]'*- c (y) , 

- (Z) .] yH,0 



(3) 

3 

^(2) : 
[0 0 0 8] 

[-fksl [ (Y) (Z) J - 

■to a, bi3j:Ufc«SE3»:-CfcS<, 0. 16^x 

^0. 3 3. y>0-Cfc5] -C^$^^-5r i:Sr#g5:t-r 
5„ 

[0 0 0 9] — ^{C, S;(3) : 10 
[0 0 10] 

Ut7] CMVxM'*, (OH) [A-^„ 
• y Hj O] - 

CS;tf>, M'*f* 2 ■ffiO^'f M"J*3ffi®^'f;^ 
i^. A"-(i|^-^';r>'Sr;^b, 0. 16SxS0. 33. 
nSl. y>0-^*>.5] -C?«$tu5^^-r KI3^'>'^■^^'f h 

^mimtm-iti. m i ic^i-i 5 [m^-.m 

[0 0 11] ^b-C. Kci^/H^^ hS-fk-S-iKl 

(3) li. T=;r>'3S«H4*t>-3T*3t). >C^^T=;3->' 

W?^tt{::tfHfc/N'f Kci^/n?--f Mlg'fk'g-igj (3) <o 
i- .5 r >^'I4^JPI^#:(2) Sr3&Htc:K*Sit^-*fcfc 30 

[0 0 12] ?eo-c. *%eg-ef4. stUttSr^-rs®. 

(2) i LT^^^bL-fcJ^^g-ettffl-rsr t*^6>. 
*-t-5t.cO-efc5. 40 

[0 0 13] ^^M-effiffii-SMfsr-;^^^^]!!^^!^ 
(2) A^^^^c*fbTi«v^^^^^ts^*-r5^fi^ffi^&^© 

i:;iST?#2)o MfB«g-^y ^ffit? 
[0 0 14] ?eoT, MIEr=;^-:^tt;&M^«:(2) 
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4 

if) . mm. ^(oomm. u^mm. ^^^is 

[0 0 15] J;-t5-C. ±|E^JS^#:-^=fi-^^'< Kc^5'/H^ 

[00 16] 

:^tt^M^f*^(2) : 
[0 0 17] 

[<b8] [ (Y) (Z) J - 

(SCtf. Y. Z. a. b*5j;U?c(4SS|BtPb-Cfc 
5. ) \z.r>\,^xmm-t^. ±ISr-;^-V'l4:&jafig#:(2) 
tt, feilHtSr*-r.5^. ®. ffi«e/iif©:^JS-1':^-i^Y 
t, IB^a^t bT<OJ^-g-y >'^(D^-r;^-VZ t^Sr^^ 

[0 0 18] Jffi^y >-KcD^-f ;r>'Z«. -pJ^liTia^ 
(22)~(26)®f ny hyyvKx hV?(^V> 

wt. "rv^^^^v Vie. y y v^/j: if (Oiffi-g-y >'K, 

. Ifn y (H, P^O,) (22) 
[0 0 19] 

[{b9l 

0 0 

fl II 

HO-p-0— P-OH 

1 I 

OH OH 

• WVl^m (H» P.O..) (23) 
[0 0 2 0] 

[-fbi 0] 

0 0 0 
H I 0 

HO-P— O— P— 0— P-OH 

1 I I 

OH OH OH 

• hV;^^V>m (H, P, O. ) (24) 
[002 1] 

[{bi 1] 



(4) 
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0 OH 

\ / 

0 

P-O OH 
HO 0 

• 7^ h 9^ y (H. P4 0,2) (25) 
[0 0 2 21 

[fb 1 2 1 

HO O 
\ ✓ 
HO 0-P— 0 0 
\i 1/ 
J* P 
/I l\ 
O 0-P-O OH 
/ 

HO 0 

• sxy y (ppA) (26) 

[0 0 2 31 

[-fb 1 3 ] 

0 To ] O 

0 I II n 

HO-P- 0- -P- 0- -P-OH 

1 i i I I 

OH lOH JnOH 



(^tf. SfttJiSUjgc (n) >lSr*-rc ) -hlB«S 

-a-y ^^m.<o^>(:^>z(n>^mc'^^-t^m^v ^-^(22) 

[0 0 2 41 JilBSg-g-y >'K(22)~(26)Sr«C«). ffi-g- 
;^->14^JlM#:(2) ©iBfifc^=-Z<D«-)|sft L-c»jS-efc 

V^e^ft4:*•t-ST=;^>^4^JII^^*:(2) Sr^B(-^SSl 

5 0 0 'CKi t < ^ihtcwmi^^^ V. m 

[0 0 2 51 ?Sor, *V^^^^4Sr*•r5 



10 



20 



30 



40 



t;?BfKittSr*-r5r=;:i-:^14^Jl®«^(2) , thVNTfi^ 

[00 2 61 ±IET-;r>"tt^S^#:(2) : 
[0 0 2 71 

[^kl 41 C (Y) (Z) c] - 

^©^'<:tVZ tSr, m^com'kit (Y : Z = b : c . 

[0 0 2 81 {affi14Sr^-r-5^JR-r:^^Yi:, i^-^yv 
^(D^^;*-VZ tOiS-a-it (b : c, ^/Wit) SrAf^^fi^ 
l^ll&B^-rSt. ±ISbli. l^bSr:^b, iJ*b<(±l 
^b^3, J;^)^^*U<«l^b^2^lr:^fo *fc±IB 
ctt^ l^ciSr;^b. »*L<l±l^c^3. J;U0* 

M*^(2) <0«a«. l^aSr^L. »*b<«lga 
^6. <J:9 0*b<f41 ^a^SSr^-To ffib, _hfS 
a, b*3j;tJ«cf*S^-e*>5« 

[0 0 2 91 -hiaT=.;r:/tt^JB^^4i:(2) t bTtt, Si 
«ttSr*-t-S^Jl-r:^>'Yt, m-^V^^M<Dm-f:^>Z 
t©ia-a-Jt (b : c) t:::J;oT«*OT-:^-Vtt:^feS^ 
#:*Sf8M * tvS *#:^J t L T «^ (2A) ~ (2D) t^m $ 
S r = ;^ >-14^JS® 'fe if *s (f f> 5 o 

[0 0 3 01 

[-fbi 51 

CY-Z] 
CY (Z) 2] 
CY (Z) •- 
C (Y) ,-Z] 



(2A) 
(2B) 
(20 
(2D) 



x^Mi^m:im.mT?>t. jiib*(2) <o. Ytm-ci-^^ 

-efcOx Z;5Sfay >'^®^^;t-v-efci5, b;aSm. c 
}65q. a*5 (p-4) q +nit?$)ST-;^-V|4^^^*:(2 
2') : 

[0 0 3 11 

[Yb 1 6 1 

C (Ag) .- (Hp PsO,),] '^"■^ 

(S;tp. p»40. l~3<©ffil^. q 1 ~ 2 <DS|S:. m 
«l~3«)S^Sr^i-„ fiU (p-4) q+mttOi 
IJ/jN^vS^-efeSo ) (-:feV^-r. p;55 2. q*S2, m 
*S1. !5>o (p-4) q+m^s-3-C$>5Tr^;t>"ttffi 
^«c(22'a)«. -Pll^tfTlSSlSSKi) K^-TX-b^c. m 
IBf P y :^^(22){c*^'fk-?- h y l> A*^Sr 2flS^/V 
fi*P;t> -2ffi?Sr*i-Sl^i=y V^W-^-hy !>A:iL (N 
a,H, P2O7) SrJg^^?-tir. o^^-eSJE^;:^(ii)^C^ 



50 



it-it). #.5ri:*s-et^5. 



(5) 
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(ii) 

6 mmumm^ 



[00321 Utl7} 

2H4P2O, + 4NaOH^2Na,H, P,0, +4H, O • • (i) 
2Na8 H, Ps O, + AgNO, 

[Ag (H, P2 O,).] '■+3Na' +Na NO, 

dSlv m;a5i, (p-4) q +mdS- 3 -CfeST— 

(iii) lw*-f-J:5l-. ±lss;S:^C(i) -e#fci:fny>'ii 
<0-:hhy!^A:^ (NajHjP^O,) {c*fLT$f>t:: 
*^^b-:>-hy t^A*^*2f&^/wa;!;P;t5rt{cJ; 10 
-4^ffiSr*i-Sf cry ^-^O-^-hV -^Aig (Na. 

rcONa,H, P2O, Sr±fBS/S^(ii)tl^1ll * 
2Na2H2 P2 07+4NaOH-^ 

2Na4 P2 O, + 4H2 O 
2Na4P2 0, + 2Ag NO, ^ 

2 [ (PaO,)Ag] '-+6Na* + 2NaNO, • • (iv) 
*fc. _hlET-;^^"l4^#:(22'b){lfD y >'K(22)<D J«ov^-eSiS^(vi) tc;^i-J; 5 i©l^'i';^>'i:ffi-r;t- 
l^*ffiV^-CfS^^•t■•5 r t *s-e# 5o >t Sr^ST-e 1 ~ 6 ^WaSS^S^-lirS r i: {c J; 19 M 

[ 0 0 3 5 1 i-^i:t>*>. TlSSJt&^Cv) 5 20 iti-^i .So 

Wiafay ^'K•:^^y >?ixSr*6*(c®/i^LT-4{ffi=Sr* [0 0 3 6] 

•rSfciy>'K<D^'<;^>' (P,0,^) ^J^fi^^f-tir. 5« [Ybl9] 

Na4 Pj O, -♦P, O,*- + 4Na' • • (v) 

Ag'+PaO,* -^ C (P2 0,)AgD • • (vi) 



[0 0 3 31 ■t-'SrJptj, ±mr~:t:^^imt^(.22'h) 
ii. T=^:t>^m^m22'a)X^i>. f n y >'^(22){; 

[0 0 3 41 

[■fb 1 8 ] 



(iii) 



[0 0 3 71 *5IM®t&Jli^^*:-^*W Kta^/W 

um\^±UT=-:^:^m^mmm2) timmimmmw^ 

(F-) . (C1-) . (B 

r ) , B^m^:^> (1) , m^-r;*->' (N 

o,-) , i&immm-^:t> (CI or) . 

> (PO4'-) . mm^:i-> (sor) . mk^:^^-^ 

(.con t£i£(OW>^:^l^ (ItflEA-iiaS-^y >^<^ 

[0 0 3 81 A#:6<JJcfi, :&JSfii#:-&*^>-r KD^/^i^ 
•Y M)i^b-a-i^(l) T=^::^->14^J1®^*:(2) 

JS^ft: (2) bTyhTW-T =-:^>^fmW (20) t (Oi^ 
a) Ji*f LT 1 ~ 1 0 0^/W%, ^J* L< I* 1 0 ~ 9 9 

(A) -i^i^^ikm. (B) s^^^^ss-fb^jofifit 



30 



40 



50 



i^^m^-^^ V^^/^^^ hMit^d) SrMot-r^ri; 
[00 3 91 ±W.T=-:i-:yi^i^m^m2) 1 1 ^jtcgS-f 

^> (D-) ^&ew{cK^ffli^Lyt^jii^^*^-^*^^-r k 

•So 'P>J;t{i> Tc=.;^-:^tt^feM«i^*:(2) 1 1 1> {iiSI-g- y v 

[0 0 4 01 mfET-;4-i^'ttffl«g^(2 
2') /£ifSr^tpT=;*-Vtt^JR^^*:(2) {c*P^T. -Wx 
« CAg (CN) ,] [Ag (CI) ,] (A 
g (S,0,) J <^»- (^^. d^lSr^i-. ) 
;feifOT:=^;^-Vtt«§g^(20)Sr#ffll.Tti:V\ $ 

(1) {ctt, ±mvft^-^^ Vo-f/i'-^-f MS'fb'g-'^(3) <^ 
«M{CT-;^^tt^JS«g^*:(2) ^!K«ffiit$*^cfc<^. 

js^^^^(2) 1 1 tfci^-a-y >®i<oi?>r;t-v-^A"-^K« 

[004 11 ;*:^5gO:&JS®#:-&#/^'< Kd iJ'/W-y-^' b 



(6) 

9 

S^k-^iKKl) it. m^it^M^^^<D (A) 

(B) miim^mim(owm0km. fc5v>tt (o 
^/vf-'f hmit^i^ii) ^^^-r^iat. m^t£±m^ 

(3) : 

[0 0 4 2] 

[-(1:2 0 J [M^ViM^'i (OH),]"- [A°- 
^. • y H, O] 10 

-g-i^O) ®aM<Di5-^';^v-efc5A-"S:, T-;^>"I4^ 

[0 0 4 31 *#:6<JtJ:{±, ±|S^^-Y Kd^/H>-^ hSft: 

cDpHSr8~l 2(;i<**>ncd5P>2 0~8 0'C-ei~l 0 20 

flfJlE^^-f K^<5'/^-^^'l' b®<b'g-'^(3) *:fcttr=;^ 
V-tt^M^f*: (2) « 1 «fc S V ^tt 2 a£t_h«a^-a-t>*-C 

[0 0 4 4] ±ia^^>r Kt3^5'/^-!^-f b«-fk^'^(3) >f cO 

r^^^>f*#'«r^fc■5v^«2aW-h#ffiL-C^)J:V^. tt 
myP'tl^Xit. m:^f£Mg'\ Fe'\ Mn'\ Co 
^ Ni'* , Zn'\ Cu^ Cd'\ Ca''^<D2 

m(Dm^:ti^t^i>iftbiv^o t*)t>n. :^mmx\-s.. ± so 

teffl-f-tvti, ^ra(!:ffii$$tv5S(Jl2^(2) ©T=;^>'14 

[0 0 4 5J :Hrfli:6<)l-f*. Ji|EM'*cD 5 *>s 0*L<{± 

Z n'*Cu»*-efc»). <k»30*b< llMg^ Mg'*Z 

n'\ Z n'*-Cfe50*5J;v^. M'*tL.Ttt, «ajx.«A 40 

l'\ Fe'\ Cr'\ Co'\ I n'*^0 3'(ffi(DS-1' 
:i-:yi>i$>\fhiv. 0* b< ISA 1 '"efeSo 

[00 4 61 iillEA-t LTtt. -plJ^I^F- .CI', 
Br", NO, CIO4-, CO,^. PO, 

O,'-. NO,-, SO4'-, CI -CfeS, i 

!S'ft:-a-'^(3a)^5^*$n5*^ Kci^/Pf-^ 
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10 

2, »^L<tt9~l HC-RoO^sjaF^LV^ ) , m2 
0~8 0'C-eSiiSSi3:5.rt{cJ;t)«:ifei^Sr», oV^-e 

[0 0 4 71 /i*5, ±|E©efcJei^SrM5g-rS8g<?5SJE£:Jl 

(1) ^^Mimmi-^:Lb7ii-vt^o <fco-c, 'eaj;t«T 

[0 0 4 81 TIBW KdiJ'/Vf-'l' hSfb-g-^lCS 

b)t*. Kni5^/U-9-^ MS^b-g-i^CSa) tlHlC«a^S-e$> 

^fl£-^:t^N-f Ka^5'/^1^-r bSffc-g-i^d) ^m^-r^\^ 

[0 0 4 91 ©^j^-rs^JlsFmsKifeJ-iJv^r, li^fljf^m 

±fEii«^2 0~8 0"C-eSj£Sr=fT;tfi, 11^^ 
"T-^iim 0 . 2 m miJiT^^^-T K«3 ^/Wi^-Y hffi'fk-^i^ 
(3a) SrM^t-t-S r t i)iXt -5 «^ $ e>(c 1 »Ci&^m(D± 
#V^ 1 . 0 ,z m£iJ;<D-'N-< Kct iS'/Vi^'f hMit^l^Ob) 

0 0~2 4 O'C, m^l^Kitl 80~220*Ci:, JifS 

[0 0 5 01 m^. (B) «4^«*S^^t:«3©s^^«fe{- 

Ka^5'/H^-1' hS-fb-a-i^d) ^-^^T^i^ 
f*. ±5£ bfii-f :^ V3?#l»-C^ffl Vtctm C^>-f K a iJ' 
y^■»^'f hSlft;'g-<fe(3) =lr*-r?^5>^L. ov^-e^§P>^^fc 

[0 0 5 11 mx.tt±i&i.tc^ :i->^^m 

CO, A"-*5^^^;^>-efcS/^'r KtijS'/V'f-'f MS-fk^ 



(7) 
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12 



[00 5 21 
[^k2 U 



M'ViM'-, (OH), (CO,) ^,-»M'V.M", O 
+ X/2CO2 +H, O 
VP',-, M". 0,W2 +x/a [ (Y) k - 
-»NrVxM". (OH), C (Y) k 



(vii) 



CiCtf'. M". Y. Z, as b. c *3 i U« x litff 

IEtl^C-t?fcSo D Sl£:^(vii) (c*3lt5f»^J-»P^aSI 
I*, al^. 3 0 0~800'C. L< W:4 0 0 ~5 0 
0'C-C1~1 0^KSS■C^T5»^SJ;v^, 

[0 0 5 31 T!)^i^?>m^fti^m^m-r:i ti^x<o. ^^-r 

-r;^>') t^^mmSl^i^^. S^&^(viii)^^:*5V^TT=;^- 
V't4:^M^f*:(2) -6S^MJ-»A$*l.So :^C:feA-t*. 
-f Kn^/HJ-^ MS'(li-g-!fe(3) 05^ra/!i^e>i£J.-f Ut. 1 0 

^'/Hf'f hfflYb-^<K)(l) {'*5V^r$^ISttSr5l»-t-S<t: 5 
(-fi^i*:)*,. A°-lcft*3oTT-;*-Vtt^J^^#:(2) 

ifeJll^^■&*/^'1' K o ^ /n^^ h mit^n^ (1) f c 

[0 0 5 41 S*S^(viii)(C*5Vr, WIE (M*Vi M 
"lOw,) i:T=i;*-Vtt^M^#:(2) <©*^t«> 
SJ5Sli> iii^, 2 5~12 0'C, ^f*L<l*4 0~9 0 

'ct?2 o^)-~2 4^^aaffij^-r5rt(cj;t)«^T-r 

So SlS^(viii){c*5»t-5SirlET-:^>"tt^Jlfig*^(2) 

-e, -ei^ott:«fe6<j®v^taK-T?iiJ6-t?#s tv^5f|J;^s^*■t- 
s^)«)-efo5o 

[0 0 5 51 m^. (c) *«:&{cov^^:^i5g•rs<. * 
f&ie<?5^JS4i{*:-&*W KP^/^■^^'f h?B<k-a-'fe)(l) 

I^C^N-r Kt3^>'^•i^-r hSYk-a-i^O) ©-a-JEiK^J-> A°- 
(^J;t«A'd5^^.^';*->-0«^. ^M-T hV^J^ 
Jfeif) {cf^^-ca(rlST=;*->'tt^M^^*=(2) 

>6^d»ST=^;^V'|4:&M^f^(2) ^JS/^-T K 

[00 5 61 MtWffyKf-i, m:^\-£y^^ Kn 



(Z) cD -+[l+(x/2)] H,0 
b- (Z) ,] xOH- 

• • • (viii) 

8~i 2^^:t^o(0>6s^^4Lv^) itm'^^^. ov^-er<D 
[0 0 5 71 *fc, ±IE*a:&=^fflV^-C&JS^#:-^*>'N 
ffli^5^-«:SS£i-hOT=;^^'ffi^M^i!^(2) 

[0 0 5 81 *^l^<O^M^#:-&#^^-r KI3^/^•!^'f h 

m2) (o-^mmi («M{c#ft-rs(2) (D-^^mxib^) 

^JR^SO. 1~5 OSS:%, ^aF*b<ttl~4 0«a:% 
[0 0 5 91 ;5::}3;*:^5g^J:*5V^T> i&JS^{*:-^*^^'r K 

30 n^/p-ih-f hjis-fk-g-(fe(i) o^M^^^^©v^•ri^;5^^cT=^ 

;^>'14^M^#:(2) Sre5«fti^$-*fc*^{;il*, ±iSIS 
HWJ;<^T-:^-vtt^JS^«c(2) ^^^ir^o ^mm<r> 

^fiJi^S{-*fb-Cl~l 0 0SS%x »*b<(*2 0~9 

[0 0 6 01 ^^m(omm^mmmf^mi. ±m^mm 
[0 0 6 11 ^^m\z.is\f^x^mi-^mmt vxit. m 

X.tf5Ky:^'ft;H'-/l' (PVC) . :^V=^'^\^> (P 
E) . jKUT'ntfwv (pp) , V r2=.hV 

^v^'-p^^v'^v^s-e-^^^ (ABS) «ffli. -r-^a 
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min (PU) . 7=^/— /W«J!i, -^--fn:/, HV-, 

T-feT'— T^y/K sKy if-/v^r/i'=i— /w, hyr 

[0 0 6 2] *:^?g<o^ffi^4i^Jig«a5S'KI^-*5»■ts^K^pJ 
0 1 — 1 osa%. ^f*L<i*o. i~8. oma:%-e 

[00 6 31 *fc2|5:5IM®*T:«tt^J|SF«a^'fetts -tfBSi: 

w^^^mmmf. ^^^^^.ymmPt. mmm^^^ 
cn/-/w«fi!§> r^v/i^^mm. T:J' y/w^3i;=^x/v« 

Jig, a^jK=5rv'3^:^7^/W«}fli. T ^' y /VT 5 K«fJig. ^7 

jfjy^i^v^'^y =1— /w«fflg, jj^yT'af wv^i^y 

[0 0 6 51 *:/h3t-v/Wv>3 >'M)|sf;B(0«fflgt LTI*. 



(8) ^mW- 11-292534 

14 

[0 0 6 61 **McD^mtt^)|sf«a^<fe{c-&*-$*-cfc 

10 i^i^i^-r 3ci3-G> ^i^i^i^v-rrcn-, ^/yv^ai 

20 [00 6 71 -hfBm«ttM)|s|-m'fetiiii^. ^K^fJ^tf 
tiX^l'^ ^<ol^ic3|!fc^@^5;(c#v^t<DSr■tt^•f sri: 

30 [ 0 0 6 8 1 tsoT. ±^mMnm^m.^mc^m $n 

U!fc|ft^=-@i: bT[4. 0. 1 MmgiJi. iJ*L< ttO. 
2 — 10. 0 Mm(D«6ia(;i*)-50dS<fcV\ iSHfetKtta 

^Jtsm^ife^sjc^^ L-ciis 0 . 0 1-20 mm 
%. »*b<i*o. 1-15. oafi%-efes<^isj; 

[0 0 6 91 JiiESim±S)|sF«a^(^tf 

[0 0 7 01 

ife3aSla5*3J:t;!5gKr/V5-'^AA*?p!K)7. 5Sfi 
50 §6^*5*1 0 0M*g|5l;i^«L. I Lfco 



(9) 



11-292534 
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16 



^^V. JttTkUfCo oV^-C. 8 0*C-e2 4^Kftj®$'^ 
fern. *&#LT. 1^3K^@:65 0. 2 /zmi^ilT^O'^i/-* 
->!>i.-M#bVN>r Kn^/H?-^ hmit^^ CMg5 Zn 
AI2 (OH) leCOa • 3H2O] (3a)Sr#fCo 10 
[0 0 7 2] ±l2>^b^^fe(3a)^CoV^T. Chemical Physi 
cs Letters. , 226, 325-330, (1994). J. Chem. Soc. Faraday 
Trans. , 88. 3583, (1992). :$SXXJ^J. Mater. Sci. Letters. . 
12,669, (1993). {C|BttcO«^*Xi»IlI^&^C^a!lLX. 

xm-'Cu K-ALPHA 1 (s^mmipmrn) 4 

Okv / lOOmA 

X«liKS : 1 . 5 4 A * 20 

• III ffi 

-C. Yvi^;V^>( Vmit-^m [Z n4 A 1 

2 (OH) uCO, -H.O] (3c)iSr#fCo 
[0 0 7 41 Jl|a'^b'^^^(3c)(COV^T. Yt-^ifeJ (3a) ^ 1^ 

##M4 
•V 

hmit^^ [MgeAl2 (OH) uCO, • 
3H2O] (3d)S:»fCo 

[0 0 7 5] ±l^>fk^^K^(3d){COV^T. >ft:'g'ig9(3a) tl^ 



5&fi:^ y b : 1/2 deg 
mSL:^ y h : 1/2 deg 
S^:^ y 5^ h : 0. 15 nnn 

K: 2.000 '' / min 
:A^\>:;K^y':f: 0.020 ° 

20/ Q 
^ac^ffl: 2.000 -65.000° 

h: 0.000 ° 
@^tt:0. 000° 

^yt. g|2tf'0^/^[HlJTt^— ^(*WT<^^*5«?t?*>5o 
[0 0 7 31 2 0 = 11. 5 2° (0 0 1), 2 3. 3 
2° (0 0 2) . 3 4. 7 2° (0 0 3) , 3 9. 2 8 
° (0 04), 4 6. 7 6° (00 5). 6 0. 5 6° 
(0 0 6) , 6 1. 9 6° (0 0 7). 

ipffT. 2oot: {it—v^i^-^^m) xzmmmw 

-ffi#bV>-Y Kn ^7V^^ hmi\:^m CM g 5 Z n A 1 2 
(OH) 16CO3 • 3H2O] {'Sb)^mfz.o 



9*Sa5 
1 5mSgP 

2 0 0 
1 oa*gi$ 

2 0 OfiSlFP 

fc. ig3 4^0^^^[i]iFft:°— ^5^t^i^T<^i*5i9t?fc5o 2 
0 = 11. 64° (00 1), 2 3. 4 8° (0 0 
2) , 3 4. 5 6° (0 0 3) , 3 9. 2° (0 0 
4) , 4 6. 7 6° (0 0 5) , 6 0. 2° (0 0 
6) , 6 1. 5 6° (0 0 7). 



3 0fi4?FI$ 
1 OSS^FP 
4 0 0SSgC 

1 3fifig5 

4 0 oaigp 

0 = 11. 6° (0 0 1) , 2 3. 4° (0 0 2) , 3 
4. 84° (0 0 3) , 3 9. 3 2° (0 0 4) , 4 
6. 9 2° (0 0 5) , 6 0. 7 2° (0 0 6) , 6 
2.0 8° (0 0 7). 
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(r^;^-i^tt^^*: C (H, P,0,),Ag] (22' 

a) 7i<imm(Dmm f a y >^ (h. p, o, ) ( 7 . 

Ig. 4 05y^/V) tSBKffi (3. 4g. 2 05 
/W) Sr«/J-S®* (2 0ml) ^;l^aT-C^»^?•*^ # 
tiHfc^tC 1 N7i<.m^t-r hV^ (80ml. 

8 0 5 y ^/w) Sr«#Tt?(^o < ij mfia-t^ ^tKx 

|g««5 3 5 5 y*/w/y 3/ h/H^i'SrS.t 5»-»«>fco 
6 a 

(T=-^>^mmi^ [PaO, Ag] (22* b) 
©^M) t^ny^-^ (H, P2O,) ©ttfflfi (3. 6 
g . 2 0 5 y ^/V) LfcKi^l*##{ni 5 t 

#%^J 6 b 

(r-;^-^^^^^*: [PaO, AgD (22* b) T^mm 

(4. 4g. 20 5y*/u) (3. 4g. 2 0 

^y^/v-) trS/J^S (2 0ml) ©7K(-^»*-&5 - 

js 3 5 5 y ^/w/ y s' b/UCJfeS J; 5 
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fee 

(T-:tl^iimmi^ [P.O, Agj] ^(22'c)7k^ 

(omm mms^ (3. 4g. 20 5y^/v) jc^b. f 

n y (H. P2 O7) (1. 8g, lO^y^/V) 
*5<tO!lN;!kK'fe-^-hy "J'A^^^K (4 Om 1 , 405 

JB!Sr*fi^Kt?^iS^d5 7 0 5 y ^/w/ y y hMCf£i> X 5 
##^J8 

(T=;^Vtt^fi$g<4: [ (H, P,0„)»Ag3 (23* 

a) 7i<imm(D^m) hvv^m (h. p, o„) ( i 
0. 3g. 4 05y^/w) tmmsLO. 4g, 205 

y^/V) i;Sr*/h»<D* (2 0ml) {r^mTt?^^^ 

nhtitcm&K 1 N7i<.m^t-r h v ^j>-7i<.^ (s 0 
ml, 8 0 5 y ^mwT-^*po < *) ^*p-r :i t 

■^m^m*^ 3 5 5 y ^/w/y s' hM^^£?>i. 5 J-ii* 

(T-;i-Vtt®fi§#: C (PPA) Ag] - (fab. v> 
2-efc5, ) + (PPA) <Df^^:i-> (26' a) tK^IRW 

^sa) mmM(3. og, 17. e 5 y^/v) *5j:o?, 
«H^(c5*tbjawaco7j*y y (ppa) (26) (20 
~3 0g) srft/M<D* (2 0ml) Km.m.T-^mm^ 
#e>n^c^tS{c 1 N*m<t:^ h y A^jgiSE ( 1 0 

0 m 1 . 1 0 0 5 y */W) Sra#T-C«^o < •? ?^p-r S 



M;i<-CMJSaf a* 3 5 5 y ^/w/ y y h/Hc^^i S J: 5 
1 0 

(r=;r^'tt«a^{*: [ (H, P,0,), Cu] (22" 

a) ^mm<omm) i^^v>m (.H,p>o,) (7. 
1 g, 4 0 5 y^/w) teft^ (5. 1 g, 2 0 5 y^ 

/V) Sr*/M:cDzK (2 0ml) (;i^MT-C^#P^*, # 

htittLmmc 1 NTKKYb-?- h y ^M,:^mm ( s o m i , 
10 8 05 y^/v) ^ymv^£t>i^ipo<r>mwt^:itiz. 

3 5 5 y ^/w/ y h/H-^iS i 5 fco 
##«^J 1 1 

(T-;^-Vtt^<*: [ (H, P,07),Ag] ' + (H 

^p^o,) '-(22'd):i^mm<Dmm mmm (3. 4 
g . 2 0 5 y ^/V') (c>y-b. iSSiiscoif 13 y (h. 

P2O7) (10. 7g, 6 0 5 y ^-/U) *5<tt^l NtK 
^-fk^ h y 9 A*^^ (120ml. 1205y ^/W) 

-e^«a:d5 3 5 5 y y y h/wjc/^S J: 5 

mmmi 

a)Sr4 5 0~5 0 0'C-(?2^raf^iaab, mSrffl^*:^ 

[00 7 6] 5 -cm vtcr~:t>'i^ms§W- 

<O*^?K5 0ml{c. J:12ffi#:^«-1 gSril-g-L. 2 5 

■^^%:mCo -m^^^^ Yx3^;v^^ hffl^ll-^^tt. ^ 

[00 7 7] «eoT. _h|2ilJS^J 1 -Cf*. WMh UT^g 
m-r^^^-f Kni^/W-y-^r MISYk^'^Oa)}^!*^^^;^;^ 
Sr. Kcti5'/HJ->r hS-fk-g-ifeda) 

iKi(ia)<o^raigl8) >5K -r;/i5'— *v— VHV^ttuSM 
w-?rtb (i-^iyib. ^^'f Kf ^/^-»^^' h®^k^f^(3a)<0 

Ko;J'/P-y->r hp^b'g-i^(la)(D^;5feSr?t^i-5r t^s 

[0 0 7 81 tr-S-e, ±ISSMffi«ldtt. *^*Xi|ft|El 
^fet;iioTS!l;£Lfc|HlSTf-^ (2 0) 
s/^ (Bragg) <DiC*^e>it|±ii-^r i:«5-et5„ :/ 

50 7 5'J?'0^t«. 



(11) 
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[0 0 7 9] 

tl^l] 2d - s ine=nA 

j:-o-cS!i;£$tt5iHijff-^ (2e) oi/2<offi-efc 

[0 0 8 0] r<D^d»e>5?e>d>/iJ: «&*Xi^lHl*f 

i n 0 h\ts.vcm-r^(D-Q. ukiik e d5/jN$itH«SM 

liggSd <:tS. X-oX. ^ft^-g-^/^-f Kc^J'/v 

f--r MSYb'g-ife(ia)(©!a*f:ft e hk rnp^t i^xi^m-r^ 

[008 1] ^ r-e, mi&m 1 -e»e>tufcm^#:-^*^^ 
1f--f h^^b^(3a)i:l^«llcb-C*&7^X«&[lI^ffi(cJ;o 

xmv\^^—i^^m-&\^f^ii:L^. wMh\.x^m-ri>^^ 

4 V'o^/X'^^ h3a'fk'g-lKl(3a){^*3V^T 2 6 = 11. 5 
2° -efcofcIUJTtf— ^ (0 0 1) ;SS, 2e=<10° 
t-lgi^^ hLrv>5 (/jN$<;feo-CV''S) ^t*5^Jf)e> 

ffi^dfi. ^^-r Ko^?/^1^^' ^«^t;-^'^(3a)©^i^i 9 

[0 0 8 2] Z.<om^1^^t^h. m^W^^^--^ Kn^ 

m^W'-^^^^'i Ko^/nh^ Mgfk-g-<fe)(ib)(o-a-j5K) 

(^^■^^-'^'f KdiJ'/H^^' Mgfk-a-'fe(lc)<D-a-^) 

(^<*:-&*/^W Kn^/H^-f Mafl:-^<fe(ld)<0-e'J5K) 

(^^^■&*^^'f K^<5'/^1^^ h®fk-^<e)(le)co-a-J^) 
T, ##^J6 a■T?fSS!bfcT=:^V't4^^g^©7K@^gS• 
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(^#:-&^^^-Y Ka^^/Vf-xf h®Yb'g-'K)(lf)©-&^) 
X , ^#^J 7 -CfgiS U T >"tt^^#:<0*^ 

1. sfs^/v-fiffi/BL-fcet^j*. mmmit^mi^i^x 
iim««j7 

(^^^^■&*/^'< K D <5'/H^>r Mffl^b-^ife (Ih) O-g-JsK) 
20 (a^M#:-&*^>'f Kaj5'/Wf--i' h^S^t-a-i^aia) 

^) #3t^j 5 xmmi^ftLT ~:^i^^mi^^(07mmKft 
TLX. ^nm\ ox^m\^tiT=^:^i^'\^m^W(D:^mm 

ms^aj 1 0 

ife(ii)»-a-^) 7 ot:(ci*:ofc5W7K2 5 oaiastft-* 

( 2 0 5 y ^/V) Sr^ix^n^'Sr t-^P Lfc«:?t-I*## 

mmm 1 1 

(^fti:-&*^^'< K a hS^k'^-'fe (1 j) ©-g-^R) 

T, ##^J1 l-e|St!lbfcr-;^-i^tt^{*:07K^Je!S: 

0. 6f&^/vs^ffiufcw^ji;, HiSi^ji hmm\z.\.x 

40 [00 8 3] S^iS'PtJ 2 ~ 1 1 X^hi^tL'^m^W-^^-'^ 
4 Kn^/H?-^ M®fk'g-<fe(la)i:l^«HcbTi|&*Xi^|lI 

ftffli-'S^^'f Kt3i5'/^■^^-r ^S'ft;-a■'fel^-*5v^T 2 e = i 

1. 5° eaf-e*)ofciiijff—j5' (00 1) v^•rt^ 
»3liS'P!J(c*5v^■ct. 2 e =< 1 0° t-tSi^^ M.xv^s 

[0 0 8 4] r©)^m«^e>, *26«aj2~l l<O^JS«g#: 
50 t'r;^>-f-l'X<0;*ct^V^T=:^VS^fe^®#::dS^^'r Kci 



(12) 
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[00 8 51 'teds, Wit^J 1 ft*5ieg©^«^#:-&*^^ 
\z.^ >CMM*S5 X 1 o'^@/ml Aofc«*0fS-^PU, 



22 



10 



* 2 4^H^^ufc«, :*cii&a<o^t»igc^ay;gLfc, 

[0 0 8 61 /j:*5*rM4: UT. ^jRig^^c-^^/^-f Koi? 
v^T2 4^M««Lfci:r-5, ;'c»«0±»i6c(44 X 1 

###«aj5~l 1 ©T=;t->"I4^J1^#:«^ Ka^ 

[0 0 8 71 
[^U 







(M/m 1 ) 


mmmi 


llgsZnAl,(OH)i. •2/3[(H.PiOT)>Ag] • 3H,0 


< 1 




ll8>ZnAl,(0H)i. •2/3[(H.P,OT),Ag] • 3H.0 


< 1 




Zn4Al,(0H)i* • 2/3[(H,P,0T)tAg] 'H^O 


< 1 


mm A 


lg.Alt(OB)i. •2/3[(HtP.0T),Ag] • 3H,0 


1.0x10' 


mmms 


NgsZoAl, (OH) , . • 2/3(PtO,Ag) • 3HiO 


< 1 




MgsZhAl, (OH) , . • PtOiAg, • 3H,0 


< 1 




HgsZoAltCOH),. •2/3[(HtP.0to),Ag] • 3H«0 


3.2X10' 




■gsZtiAl , (OH) , e • s [(PPA) Ag] • 3H,0 * ' 


1.2X10' 


mmm9 


H8sZnAl,(0H),. - (HtP.OOiCu '3E,0 


1.3X10* 


mmmi o 


llgEZnAI>(OH),. •2/3[(H.P,0t)>Ag] - 3HtO 


5. 2 


mmmi i 


llgBZnAU(OH),. •2/5[(H,P,0t)gAgfH,P,07] • 
3H,0 


7. 1 



*1 : (PPA) U U >SJ*:^-ro 0<s< 2/3 "C^Se 



m 1 i)^^mib7b^^£X 5 (c, mmm i ~ 1 1 <o^mmi^^ 

f*®t«aj2 

(«f^^v-h©f^) (pvc. pp. p 
E, ABSflfjig. pu) 1 0 ofisasd^fb-c. mmm 

5PHR («tiii 0 ossa5«->i*-rssB-g-* (Mm.m 

f^-f^T'i^-J, (6 0X3 5X2mm) S:f^iJLfc„ 
[0 0 8 8] 3IJfe««]3. 4, 5, 7*5J:T/10CO 

PVCSrffiv^Tl^#P^^'-h^f^by^:, ^ 



5S («) K©*/Wi^l>A-M«&^^-a-^3£^J rNWP-1 
OOOJ) Sr5. OPHR^DL^to 

6xl0*1@/ml. V l^fmmm+ 1 / 5 0 0 

40 (^31=^;^ 1 Omg/m l+'<7'bi^2 Omg/ 

m 1 +ig'fb-:^ >^A1 Omg/m 1) ] 1 0 0 ;t 1 Sr 
2 5'C-C2 4NFMifee«, (Sfeffi^Sraa^bfco 
[0 0 8 91 /i:*5*fflg7'W'- h h LT, :&Jg^{^-^*/N 

[0 0 9 01 
[^21 



50 
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24 













No. 












CI a") 


1 S 


PVC 


19 5 


< 1 0 








PVC 


19 5 


8.5x10^ 




f 1 SI 




pp 


2 6 0 


< 1 0 








pp 


2 6 0 


5.2X10* 


mmmi 


(1 a) 


1. 5 


PE 


2 2 0 


1.1X10' 








PE 


2 2 0 


3.9x10' 


mmmi 


(1 a) 


1. 5 


AB S 


2 7 0 


1.5X10* 








AB S 


2 7 0 


2.9X10' 


mmmi 


(1 a) 


1. 5 


PU 


2 4 0 


< 1 0 








PU 


2 4 0 


3.5x10' 




(1 c) 


1. 5 


PVC 


1 9 5 


< 1 0 




(1 d) 


1. 5 


PVC 


1 9 5 


5.0X10^ 


mm\5 


(1 e) 


1. 5 


PVC 


1 9 5 


< 1 0 




(1 g) 


1. 5 


PVC 


19 5 


3.1X10* 




(1 i) 


1. 5 


PVC 


19 5 


L3X10' 



* 2 : PHR 

mmm 12 30 
(ummm.n(oi^m) mmn.x'^^i^u (r-6 5 
0) m-it^^TM m) fs»/w^/wM] ^ffifflb. mmt 

K7 1 1 3j ] ^'^/Wk;^ 7 5 ^-WJii CPSc-fk^x 

[009 11 

t^D-f K7 1 1 3 
p<7>2 4 2 

(R-6 5 0) 

-^v^■C, ±isefe»)|s|.9 0 oailStc. HJg^ajl. 
^jc/^-f Kn^/H^-f bj|g'fl:-g-i^(la)Srl 0 OBfigCJP;^ 

X. -g-tt 1 0 0 ommM<om^^mm^mm\^t^o 

113 

1 1 (r)msikW-^m^^-< h'ufr/u^^ hmit-^¥o (la) 
mitmn^mmi^tc, 50 



l-^l:) 

2 6 4mm^ 

8 OSligP 

18 6 m&u 

3 7 osasc 



40 



(D^^^m^(o^m^Bm^mm^xmmi.tct^^. 

1 1 2 ©fetSSMJIsFfa 7 5 0 c p s -efc •) , 
II 3©$iie#^)|sftt4 0 0 c p s -efcofco 
[0 0 9 21 w©:it«^f>. *^^@©:*:§:v^ (^Wf-ti- 

StSfe^J 14-19 

(.nm:^m) *ffi<OSp?t/£PVC7'W- h (5 0X5 0 
mm) (c^j£tcJ:DT^t)SrtTofc=K, JllE#e>i^;fcll 

II 2-1 9<omnmi^^'i:i%^ivm^\.. ^m\.tc 
■■ V i^mmm+ 1/50 om^m (rt^=^ 

;^ 1 0 m g /m 1 +^7' h 2 0 m g /m 1 b 
y!>A10mg/ml) ] 0. 5mlg?abfco oV^t? 

«^«:7^/u^:Sr1J^-^-C^SrL;fc=g. 3 5'C-CO, 10^ 
M*5iUf2 4^Mi5cS^<0!i«^^S!)«bfc. 

[00931 _hlEI*ili^mSr. TIB^ 3 {C^-fo 

[0 0 9 41 



(14) 
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26 





^ (No. ) 


m/m I ) 




1 ^mm. 


2 4I^Fn^ 


mmmi 2 


(1 a) 


2. lxlO« 


< 1 0 


< 1 0 


mmmi 3 


(1 b) 


2.6x10' 


< 1 0 


< 1 0 


mmn 4 


(1 c) 


aixio* 


<1 0 


< 1 0 


5 


(1 e) 


5.1x10' 


< 1 0 


< 1 0 


^0>il 6 


(1 f) 


6.3x10* 
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